Two experiments were carried out on 212 male Polish Lowland lambs fed a diet containing about 17% crude protein (group C), according to the Polish feeding standards, or a diet with the crude protein content reduced to 14% in the DM (group L). The lambs ate approximately 80% of the DM and 72 to 94% of the crude protein recommended by Polish standards. Comparison of the amount of protein digestible in the intestine with INRA feeding standards showed that in all of the groups the PDI requirement was exceeded by 5 to 24 per cent. The proportion of total N passing to the duodenum to N ingested was similar in groups C and L (91.5 vs 101.6%, respectively). No significant differences were found in the daily gains of lambs from groups C (237 and 240 g) and L (226 and 238g), while protein utilization in the L groups was significantly better (P^O.01) than in the C groups (675 and 580 vs 770 and 662 g/kg gain, respectively). The carcass composition of the lambs was similar, with a slightly higher (P ^ 0.05) proportion of separable fat in the carcasses of group L (16.5 vs 15.2% and 16.6 vs 14.7% in experiments I and II, respectively), while wool production was somewhat lower in this group than in group C.
INTRODUCTION
The earlier studies carried out at Jablonna (Jayaprakash, 1984; Paj^k et al., 1992) have shown that Polish Merino lambs fed during fattening period a diet containing 14.5% crude protein in dry matter showed a similar gain as those receiving a diet containing 16-17% crude protein, as recommended by Polish feeding standards. Reduction of the protein level in the diet also had no effect on the chemical composition of the empty body or the empty body gain, while protein utilization was improved. Studies of Urbaniak (1986) have also shown that during fattening period Merino lambs have a lower protein requirement than given by Polish standards. Nutritional requirements may vary among lambs of different races, which is associated with, among others, their different growth rates (ARC, 1980; INRA, 1989) . Studies similar to the previous ones were undertaken to determine the effect of the dietary protein level on the performance of Polish Lowland lambs.
MATERIAL AND METHODS
Two experiments were carried out on Polish Lowland male lambs weaned at about 70 days of age: experiment I -on 102 and experiment II -on 110 animals. In experiment I, 96 lambs were divided into two groups of 48, given diets C and L; in experiment II, 106 lambs (single born -16, twins male -42 and the male from male + female twin -48) were also divided into two groups, C and L, of 53 lambs each. The remaining lambs constituted the "zero" group and were slaughtered at the beginning of fattening to determine the initial empty body composition. Six subgroups were formed within each dietary group. Lambs from the control group were fed a diet containing, according to Polish standards, 16.5% crude protein (CP) in dry matter (DM), lambs in group L were given a diet containing 14% CP in DM. The lambs were weighed every two weeks in the morning before feeding. The experiment was continued until the lambs reached a weight of 38-40 kg.
The composition of the diets is given in Table 1 . The lambs were fed twice daily and feed intake was recorded. Water was freely available. The rations were adjusted every two weeks in experiment 1 on the basis of the mean weight of the animals in the subgroups. In experiment II the ration was additionally increased on days five and nine after weighing assuming that the mean weight of the animals had increased by 1 or 2 kg, respectively. Ruminal protein degradation was determined according to Mehrez and 0rskov (1977) on three wethers of a mean liveweight of 70 kg. The effective ruminal degradability (ERD) of DM and protein was calculated according to Orskov and McDonald (1979) based on a rate of passage k = 0.06. The PDIN and PDIE contents were calculated based on ruminal protein degradability and INRA coefficients (1989) .
The apparent digestibility of organic matter and protein in the rumen, small intestine and whole gastrointestinal tract, as well as rumen fluid pH and ammonia nitrogen content were determined on 10 rams, 5 each from groups C and L, fitted with rumen cannulae, simple cannulae to the doudenum and the ileum, as described by Zebrowska et al. (1992) . The animals were fed the same rations as used in experiment II.
The morphological and chemical composition of the empty body and protein and fat deposition were determined in experiment I on 6 representative lambs from each group, killed at the end of the fattening period. In experiment II, 8 pairs of twin lambs assigned to C and L groups, were killed.
Slaughter analysis, chemical analysis of the feeds and empty body of the lambs as well as calculation of the energy value of the body weight gains and protein utilization were carried out as described previously by Paj^k et al. (1992) . Preparation of separable fat for analysis was modified: the fat was placed in sealed polyethylene bags and frozen to a temperature of -18°C for 3-4 hours and ground twice immediately after removal from the freezer. Metabolizable energy utilization was calculated as the ratio of the amount of energy deposited in the body to the metabolizable energy available for growth, assuming a basal requirement of 418 kJ/kg W 3/4 . The results were subjected to single variable variance analysis.
RESULTS
The chemical composition of the feed is given in Table 2 . In experiment I the ration contained 25% hay (Table 1) ; the lambs refused over half of the offered amount, and as effect the protein level in the ingested ration was greater than planned (Table 3) . For this reason the proportion of hay in experiment II was reduced to 15 per cent. With the small amount of refusals, the proportion of hay and concentrates ingested by the lambs in both groups and in both experiments were similar (Table 3) .
The nutritive value of the rations in comparison with recommended allowances according to Polish and INRA feeding standards are given in Table 4 . They show that the lambs ate 72 to 94% of the crude protein recommended by Polish standards. In all of the groups, the PDI requirements were exceeded by 5 to 24 per cent. The PDIN and PDIE values are given in Table 3 ; the true protein value of the diet is represented by the smaller of these figures. The digestibility of the organic matter in the rumen and in the small intestine (Table 5 ) was similar in groups C and L, but large differences within group were the total nitrogen in groups C and L, respectively. The nitrogen passing to the duodenum was digested in the small intestine by 64 and 68% in groups C and L, respectively. However, the nitrogen digestibility in the whole gastrointestinal tract did not differ between the groups and amounted about 73 per cent. The digestibility of the remaining dietary nutrients was slightly higher in group C than L and equalled for DM 66.7 vs 63.6%, organic matter 69.8 vs 67.5%, for ether extracts 63.8 vs 60.0%, crude fibre 41.0 vs 35.2% and N-free extractives 76.1 vs 74.4%, respectively. No significant differences in daily gains were found between lambs from groups C and L in experiments I and II (Table 7) . No differences were found either in the daily gains of single -born male lambs (248 ±69g) or as twins Statistically significant differences within experiment ab -P ^ 0.05 ± -standard deviation AB -P ^ 0.01 (male -twins 237 ±45g and male + female 240 ±46g), regardless of the dietary group. The differences within the same dietary group were also insignificant. With the same mean daily gain of single -born lambs in groups C and L (248g), the gains of twin -male lambs were better in group C than in L (243 vs 23 lg). Males born with a female had the same daily gains in group L as single -born lambs (248) while in group C they grew slowly (23lg). In both experiments protein utilization was significantly more efficient in subgroups L (P ^ 0.01) than in C, differences of DM and metabolizable energy utilization were nonsignificant. Feed utilization, especially protein, was better in experiment II than I. The mean daily gain of lambs killed in experiments I and II (Table 8) was similar with the remaining animals (Table 7 ). In both experiments decreased greasy wool production was found in lambs from groups L in comparison with C ( Table 8 ). The morphological composition of the carcass of lambs in both experiments was similar, although the percentage of separable fat of lambs in group L was higher (P ^ 0.05) than those in group C (Table 8 ). The chemical composition of the empty body and empty body gain of lambs from groups C and L in both experiments did not differ (Table 9 ). Only a tendency towards a higher percentage of ether extract in the empty body weight and empty body gain was found in lambs from group L. The protein content in the empty body weight of group C and L was similar and equalled respectively 18.2 and 18.1 % in experiment I and 18.5 and 18.4% in experiment II. No greater differences were found in the daily deposition of energy (1.71; 1.65; 1.82; 1.83 MJ in groups C, L -experiment I and C, L -experiment II, respectively). The utilization of metabolizable energy for its deposition in gain equalled to 15-16% in experiment I and 17-19% in experiment II and was by 9.3 to 13.3% better in groups L than C in both experiments. Similarly, net protein utilization was better in experiment II (22.7 and 25.4% in groups C and L) than in experiment I (17.6 and 20.9% in groups C and L, respectively). The utilization of metabolizable energy available for growth (K f ) was: 0.27 and 0.32 in experiment I and 0.33 and 0.43 in experiment II, in groups C and L, respectively.
DISCUSSION
The results of these experiments indicate that Polish Lowland lambs achieve daily gains of about 230 -240 g during fattening period to about 38 -40 kg when fed diets containing 14-15% crude protein in DM. Merino lambs gained about 180 g daily, regardless of the protein level in the diet, when the protein level did not fall below 14% in DM of the ration (Jayaprakash, 1984; Zebrowska et al., 1992) . The utilization of protein per 1 kg gain by Polish Lowland lambs fed diets containing 16-18% crude protein was worse of about 14% than by lambs received diets with lower protein content, which supports results obtained for Polish Merino lambs . This was caused by the greater nitrogen losses from the rumen, as indicated by the higher rumen ammonia level in group C ( Table 6 ). The amount of nitrogen passing to the duodenum was lower in lambs from group C than L (91.5 vs 101.6% of N ingested). As the result of this, the daily amount of nitrogen passing to the duodenum was equal in both groups, regardless of the amount of nitrogen intake (Table 5 ). In light of the similar nitrogen digestibility in the small intestine and whole digestive tract of lambs from both groups it can be assumed that the amount of nitrogen (amino acids) absorbed and available for synthesis of structural proteins was similar in both groups, what is in accordance with the lack of difference in body gain. In earlier experiment Zebrowska et al. (1992) found that when diets with a similar protein content as that in groups C and L were given, the nitrogen flow to the duodenum was higher than its intake by 12% and 20%, respectively; this is in agreement with the results of Bunting et al. (1987) .
Better net protein utilization (by about 19 and 12%) and especially better metabolizable energy utilization for growth (K f -by about 22 and 30% in experiments I and II, respectively) in the L groups could also have been the result of a smaller metabolizable energy to crude protein ratio; it equalled 61.7 and 70.7 in experiment I and 67.2 and 73.8 kJ/g in experiment II in groups C and L, respectively. The poorest energy utilization (K f = 0.27) was found when the ration contained 61.7 kJ metabolizable energy per gram of crude protein, while the best (K f = 0.43) was at a ratio of 73.8 kJ/g. Urbaniak (1986) found similar energy utilization by fattening Merino lambs fed a ration containing 14% crude protein, while Alam et al. (1991) much worse utilization (0.22) by Dorset Down x Coopworth lambs.
In both experiments the lambs ate about 80% of the amount of dry matter and from 72 to 94% of the crude protein as recommended by Polish feeding standards. The studies of Potkahski et al. (1990) also show that Polish Lowland lambs did not eat all of the recommended amounts of dry matter. Comparison of the amount of protein intake which was digestible in the intestine with INRA recommendations (1989) shows that the PDI was exceeded in all of the groups by at least 5% (Table 4) .
Feeding diet L to lambs did only slightly affect the results of slaughter analysis. In comparison with lambs fed diet C a higher separable fat content was found (Table 8) , which could be related to their slower growth rate (Glimp and Snowder, 1989) . As in previous studies , a tendency for lower wool production was observed in lambs from group L. These results confirm those of Urbaniak (1986) who demonstrated a linear increase in wool production in Polish Merino lambs in response to increase of crude protein content from 9 to 16% of DM. The fatness of the carcasses was similar to that of Merino lambs slaughtered at a similar weight.
There is no data on body composition of the Polish Lowland sheep, whereas the data of the body composition of Polish Merino lambs (Borys et al., 1986; Kormanetal., 1986; Paj^k etal., 1992; Pakulski and Osikowski, 1986; Urbaniak, 1986 ) report a higher content of separable fat than attained in the experiments reported here. In both experiments a similar total protein content in empty body weight was found, 18.1 to 18.5%, with a very small differences within group (SD ± 0.5-0.6%). This phenomenon has been confirmed in numerous studies (Blaxter et al., 1982; Fix et al., 1988; Searle et al., 1982; Urbaniak, 1986) which showed that in spite of significant differences in the body fat content, there are no experimental factors affecting the empty body protein content. The reported values differed among these authors, but within their experiments it did not differ among groups, regardless of the experimental factors.
CONCLUSIONS
The results obtained in this study show that the reduction of protein level in the diet from about 18 to 15% (as recommended by Polish feeding standards) to 14% in dry matter did not decrease liveweight gain but significantly improved utilization of dietary protein and of metabolizable energy available for growth. An unfavourable effect is the tendency to increase the carcass fat content and a slight decrease in greasy wool production.
